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Designation: 

Standard Specification for 

Naval Brass Rod, Bar, and Shapes 1 

This standard is issued under the fixed designation B 21; the number immediately following the designation indicates the year of 
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A 
superscript epsilon (t) indicates an editorial change since the last revision or reapproval. 

This specification has been approved for use by agencies of the Department of Defense andfor listing in the DoD Index ofSpecifications 
and Standards. 


1. Scope 

1.1 This specification covers naval brass rod, bar, and 
shapes. The following five alloys are covered: 

Previously Used 


Copper Alloy UNS No/ Designation 

C46200 Alloy D 

C46400 Alloy A 

C47940 ... 

C48200 Alloy B 

C48500 Alloy C 


A The UNS system for copper and copper alloys (see Practice E 527) is a simple 
expansion of the former standard designation system accomplished by the addition 
of a prefix "C” and a suffix “00.” The suffix can be used to accommodate 
composition variations of the base alloy. 

Note 1—Material for hot forging is covered by Specification B 124. 
Note 2 —A complete metric companion to Specification B21 has 
been developed—B 21M; therefore, no metric equivalents are presented 
in this specification. 

2. Referenced Documents 

2.1 The following documents of the issue in effect on date 
of material purchase form a part of this specification to the 
extent referenced herein: 

2.1.1 ASTM Standards: 

B 124 Specification for Copper and Copper-Alloy Forging 
Rod, Bar, and Shapes 2 

B 154 Method of Mercurous Nitrate Test for Copper and 
Copper Alloys 2 

B 249 Specification for General Requirements for 
Wrought Copper and Copper-Alloy Rod, Bar, and 
Shapes 2 

B 601 Practice for Temper Designations for Copper and 
Copper Alloys—Wrought and Cast 2 
E 8 Methods of Tension Testing of Metallic Materials 3 
E 527 Practice for Numbering Metals and Alloys (UNS) 4 

3. Ordering Information 

3.1 Orders for material under this specification shall 
include the following information: 

3.1.1 Copper Alloy UNS No. (Section 1.1), 

3.1.2 Temper (Section 6), 


1 This specification is under the jurisdiction of the ASTM Committee B-5 on 
Copper and Copper Alloys and is the direct responsibility of Subcommittee B05.02 
on Rods, Bars, and Shapes. 

Current edition approved Nov. 28, 1983. Published February 1984. Originally 
published as B 21 - 18 T. Last previous edition B 21 - 83a. 

2 Annual Book of ASTM Standards , Vol 02.01. 

3 Annual Book of ASTM Standards , Vols 02.01 and 03.01. 

4 Annual Book of ASTM Standards , Vols 01.01 and 02.01. 


3.1.3 Form: cross section such as round, hexagonal, 
square, etc. (9.2 and 9.3) 

3.1.4 Diameter or distance between parallel surfaces (9.2), 

3.1.5 Length (9.4), 

3.1.6 Edge contours (9.6), 

3.1.7 Piston finish rod or shafting, if required (Section 11), 

3.1.8 Weight: total for each size, 

3.1.9 ASTM designation and year of issue, 

3.1.10 Certification, if required (see Specification B249, 
Section 13), and 

3.1.11 Mill test report, if required (see Specification 
B 249, Section 14). 

3.2 When material is purchased for agencies of the U; S. 
Government, this shall be specified in the contract or 
purchase order, and the material shall conform to the 
Supplementary Requirements as defined in the current issue 
of Specification B 249. 

4. General Requirements 

4.1 Material furnished under this specification shall con¬ 
form to the applicable requirement of the current edition of 
Specification B 249. 

5. Chemical Composition 

5.1 The material shall conform to the chemical require¬ 
ments of Table 1. 

5.2 These specification limits do not preclude the possible 
presence of other unnamed elements. However, analysis 
shall regularly be made only for the minor elements listed in 
the table, plus all major elements except one. The major 
element that is not analyzed shall be determined by differ¬ 
ence between the sum of those elements analyzed and 
100 %. By agreement between manufacturer and purchaser, 
analysis may be required and limits established for elements 
not specified. 

6. Temper 

6.1 Tempers available under this specification and as 
prescribed in Practice B 601 are as follows: 

Temper Designation 


Standard 

Former 

M30 

as-hot extruded 

050 

light anneal 

060 

soft anneal 

H50 

extruded and drawn 

H60 

cold heading, forming 

H02 

half hard 

H04 

hard 

H50 

extruded and drawn 


36 




TABLE 1 Chemical Requirements 

Copper Alloy UNS No. 


Element, % 

C46200 

C46400 

C48200 

C48500 

C47940 

Copper 

62.0-65.0 

59.0-62.0 

59.0-62.0 

59.0-62.0 

63.0-66.0 

Tin 

0.50-1.0 

0.50-1.0 

0.50-1.0 

0.50-1.0 

1.2-2.0 

Lead 

0.20 max 

0.20 max 

0.40-1.0 

1.3-2.2 

1.0-2.0 

Zinc 

remainder 

remainder 

remainder 

remainder 

remainder 

Iron 

0.15 max 

0.15 max 

0.15 max 

0.15 max 

0.10-1.0 

Nickel 





0.10-0.50 


TABLE 2 Tensile Requirements 



Temper Designation 

Diameter or Distance Between 
Parallel Surfaces, in. 

Tensile 
Strength, 
min, ksi* 

Yield 

Strength 
at 0.5 % 
Extension 
Under 

Load, 
min, ks\ A 

Elongation in 4 x 
Diameter of 
Thickness of Spec- 
1 imen, min, % B 

Standard 

Former 

Copper Alloy UNS No C46200 

M30 

as-hot extruded 

all forms, all sizes 

50 

20 

30 

060 

soft anneal 

rods and bars, all sizes 

48 

16 

30 

H60 

cold heading 

rods, all sizes 

48 

18 

22 

H02 or 050 

half-hard or light anneal 

rods and bars: 

58 

27 

22 



0.500 and under 

56 

27 

25 



over 0.500 to 1.000, inc! 

54 

26 

25 



over 1.000 to 2.000, incl 

52 

25 

27 



over 2.000 to 3.000, incl 

50 

22 

30 



over 3.000 to 4.000, incl 

50 

20 

30 



over 4.000 




H04 

hard 

rods and bars: 






0.500 and under 

64 

40 

13 



over 0.500 to 1.000, incl 

62 

38 

13 



over 1.000 to 2.000, incl 

58 

34 

18 


Copper Alloy UNS No. C46400 


M30 

as-hot extruded 

all forms, all sizes 

52 

20 

30 

060 

soft anneal 

rods and bars: 






1.000 and under 

54 

20 

30 



over 1.000 to 2.000, incl 

52 

20 

30 



over 2.000 

50 

20 

30 



shapes, all sizes 

52 

20 

30 

H50 

extruded and drawn 0 

shapes, all sizes 

58 

25 

20 

H02 or 050 

half-hard or light anneal 

rods and bars: 





0.500 and under 

60 • 

27 

22 



over 0.500 to 1.000, incl 

60 

27 

25 



over 1.000 to 2.000, Incl 

58 

26 

25 



over 2.000 to 3.000, incl 

54 

25 

25 



over 3.000 to 4.000, incl 

54 

22 

27 



over 4.000 

54 

22 

30 * ‘ ’ 

H04 

hard 

rods and bars: 






1.000 and under 

67 

45 

13 



over 1.000 to 2.000, incl 

52 

37 

18 


Copper Alloy UNS No. C47940 


M30 

as extruded 

all forms, all sizes 

50 

20 

30 

060 

soft anneal 

rods and bars, all sizes 

48 

20 

30 

H50 

extruded and drawn 

shapes, all sizes 

56 

25 

20 

050 or H02 

half hard or light anneal 

rods and bars: 

58 

30 

18 


0.500 and under 

56 

30 

20 


. \ 

over 0.500 to 1.000, incl 

54 

25 

22 

H04 

hard 

over 1.000 to 2.000, incl 
over 2.000 
rods and bars: 

50 

25 

25 



0.500 and under 

70 

55 

10 



over 0.500 to 1.000, incl 

65 

52 

13 



over 1.000 to 2.000, incl 

62 

45 

15 


37 
































TABLE Z' uGontinued 


Standard 

Temper Designation .. 

Former , 

Diameter or Distance Between. 

. / Parallel Surfaces, in. 

V *1 V \ 

. v* _ 

Tensile 
Strength, 
min, ksi* 

Yield 
Strength 
at 0.5% 
Extension 
Under 

Load 
min, ksi* 

Elongation in 4 x 
Diameter of Thick¬ 
ness of Specimen, 
min, % B 


» • . WITS •• : ■ - 

Copper Alloy’ UNlfe Nos. C48200 and C48500 



C48200 

C48500 

- M30 

as-hot extruded 

all forms, all sizes 

52 

20 

25 

20 

060 

soft anneal 

rods and bars: 







1.000 and under 

54 

20 

25 

20 



over 1.000 to 2.000, incl 

52 

20 

25 

20 



over 2.000 

50 

20 

25 

20 



shapes, all sizes 

52 

20 

25 

20 

H50 

extruded and drawn 0 

shapes, all sizes 

58 

25 

15 

15 

H02 or 050 

half-hard or light anneal 

rods and bars: 

60 

27 

18 

12 



1.000 and under 

58 

26 

20 

20 



over 1.000 to 2.000, incl 

54 

25 

20 

20 



over 2.000 to 3.000, incl 

54 

22 

20 

20 



bver 3.000 to*4.000, incl & v-' 

54 

22 

25 

20 



over 4.000 


... 



H04 

hard 

rods and bars: 







1.000 and under 

67 

45 

11 

10 


: «>,i 

.: 

... ? r over 1.000 to 2.000, ihcl 

62 

37 

15 

13 


_:_• t- • ■ - i£_:----4:- 

* ksi = 1000 psi. ; 

B In any case, a minimum gage length of 1 in. shall be used. 
c Shapes, extruded and drawn, do not apply to hollow shapes. 


7. Tensile Requirements ' 

7.1 The material shall conform to the requirements as to 
tensile properties prescribed in Table 2. 

8. Mercurous Nitrate Test 

Note 3: Caution—Mercury is a definite health hazard, and therefore 
equipment for the detection and removal of mercury vapor produced in 
volatilization is recommended. The use of rubber gloves in testing is 
advisable. 

8.1 Th&te&t specimens, dut at least 6 in. in length, shall be 
totally immersed for 30 min in the standard m#eurous 
nitrate solution prescribed* in Method "B 154. There shall be 
no cracks in the specimen when examined immediately after 
it is removed from the solution, rinsed’and wiped. 

Note 4—Bars that have been properly straightened or sprung will 
have internal stresses so broken jap as not to be in danger of splitting or 
cracking. The mercurous nitrate test is designed to determine whether 
the internal stresses have been properly broken up and rendered safe. 

jV*. 

9. Dimensions and Permissible Variations 

9.1 The dimensions and tolerances for material covered 
by this specification shall be as prescribed in the current 
edition of Specification B249, with particular reference to 
Section 5 and the following tables of tfiat specification: 

9.2 Diameter or Distance Between Parallel Surfa'Ces: 

9.2.1 Rod: Round, Hexagonal, Octagonal —See 5.2, Table 

1. £ r' 

9.2.2 Rod, M30 (As-Hoi, Extruded) —See 5.2, Table 4. 

9.2.3 Piston-Finish Rod ^See 5.2, Table 3. 

9.2.4 B%r: Rectangular tikd Square— ^See 5.2, Tables 8 ah'd 

10. " 

9.2.5 Bar, M30 (As-Hot Extruded) —See 5.2, Table 4. 

9.3 Shapes —The dimensional tolerances for shapes shall; 4 
be as agreed upon by the supplier and the purchaser,, 
shall be specified in the order. 


9.4 Length of Rod, Bar, and Shapes —See 5.3, Tables 12 
and. 13. ; 

9 5 Straightness: v , ; 

v 9,SA Rod and Bar— See 5.4.1, Table 15. 

9:5.2 Shafting Rod —See 5.4.2, Table 16. 

; 9,5.3 |M30 (as-hot extruded) rod, bar, and shapes shall be 
commercially straight. 

9.6 Edge Contours —See 5.5. 

10. Test Specimens 

10.1 In the tension test all material shall be pulled in full 
Size when practicable. Full-size or machined test specimens 
shall be as specified in Methods E 8. Whenever tension test 
result^ are obtained from both full-size and from machined 
test specimens and they differ, the results obtained from 
full-size test specimens shall be used to determine confonn- 

\ahcc to the specification requirements, 

Noth 5 —The tension test specimens shall conform to the dimen- 
■ sions prescribed in Section 4 of Methods E 8. 

10.2 Mercurous nitrate test specimens shall be of the full 
. size of the material, and without bending, springing, pol- 
fishing, or any other preparation. 

11. Piston-Finish Rod and Shafting 

11.1 When so specified in the 4 contract or order, round 
rods oyer Vz in. in diameter shall be furnished as pistarn- 
finish rods or shafting. 

1 11.2 Piston-finish rods shall have a special surface pro- 
' , dUcu4’ by turning or grinding and shall comply with the 
•c special diameter tolerances prescribed in 9.2.3. ; *: 

■;11.T The straightness tolerances for piston-finish rod are 
^j|u$e$j to agreement between the manufacturer and the 
‘ purchaser. 


38 













B 21 


The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection 
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such 
patent rights, and the risk of infringement of such rights, are entirely their own responsibility. 

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and 
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards 
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible 
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your 
views known to the ASTM Committee on Standards, 1916 Race St, Philadelphia, PA 19103. 
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